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PROBLEM TO BE SOLVED: To provide a pneumatic tire for a vehicle simply and easily 
manufactured by effectively guaranteeing an electrostatic induction. 

SOLUTION: The method for manufacturing a pneumatic tire for a vehicle comprises 
the step s of winding a part ijj^t ire in a shape of many windings extended in a 
circumferential direction of the tire substantially in alignment with at least one 

'material strip to form and place a tread not particularly vulcanized on the 
partial tire already having an extended carcas-s and a belt set at radial outside 
•in .giir-h a mannpr t-.hat cna tvj np rub berof theb elt set has electric resistivity of 
JLess t\ anl08_ ^Qine^aj^cm. ^ ^easy bni material ^ sltri p'macfe"' 1 of at least one of 
elastic rubber^TncTsyntTiet ic resirnre used, (^ ^jas^^ Two^ regions 2a, 2b are 
generated by the strip in a lateral direction o£ the tfre, a separating surface of 
the regions is arrived at the tread surface, and one region has electric 

""resistivity of less than 108 Ωxcm in a vulcanized state. 
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ABSTRACTED- PUB-NO: DE19718699C 
BASIC- ABSTRACT: 

In the manufacture of a vehicle tyre at least one unvulcanised material strip (2) 
of rubber and/or plastic is wound circumf erentially onto a part tyre comprising a 
carcass (5) and an outer rubberised breaker layer with a specific electrical 
resistance of not more than 108 ohm cm m the vulcanised state. The strip (2) 
windings"TT^adJacent to each otnerand form two or more zones (2a, 2b) laterally 
across the tyre, the zone interfaces running into the tread surface. At least one 
of the zones created has a specific resistance similar to the rubber of the 
breaker layer when vulcanised and forms a conductive path from the breaker layer 
to road surface. 

In another version of the process a tread strip and breaker layer are assembled 
onto a part tyre comprising a preformed carcass (5) , the tread being formed of 
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material strip windings as before to form two or more zones across the tyre. 

A vehicle tyre made by the process is claimed and has a breaker layer with a 
specific electrical resistance of not more than 108 ohm. cm and a tread (7) with 
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for static electricity. 
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and the manufacturing process is simple. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] For this invention, it is wound around the form of many coils where at least one 
material strip is mostly prolonged in a tire hoop direction in order to make and carry the tread which has not been vulcanized 
especially on the partial tire which already equips the extended carcass and its radial outside with the belt set, on a partial tire, and 
the covering rubber of a belt set is 108 in a vulcanization state. It is related with the manufacture method of a vehicles pneumatic 
tyre of having the electrical resistivity of under omegaxcm. 
[0002] ' 

[Description of the Prior Art] In the case of vehicles, generally, there is a problem that an electric charge (charge ) is carried out 
during run operation. However, the ground plane of a tire is fully conductivity, and it is possible to fully guide electrostatic charge 
only while it is always in contact with the passage. When that is not right, the electric discharge which is not desirable arises. In 
the case of the tread containing the silicic acid which gives a good run property like small rolling resistance or a good sentiment 
slipping property especially to a tire, the low conductivity is a disadvantageous physical property influenced by mixture. 
[0003] In the past, the attempt which raises the conductivity of the tire tread containing silicic acid was made. Such a means is 
known with for example, the European Patent application public presentation No. 0658452 o fficial report and the 07 1 8 1 27 
official report. Generally manufacture of the tread indicated there is performed by the double extruder . This extruder can extrude 
both rubber mixture in 1 time of a method stage to the whole width of face of a tread. The large-sized extruder which cost requires 
for this method stage is require d. In the case of the European Patent application public presentation No. 0718127 official report, 
this extruder must be especially equipped with a complicated die. That an extrusion process must be doubled with a next profile 
design has other faults of the example indicated by this reference. It is because electrostatic induction can be carried out only 
when it is in the profile element (profile block) with which the conductive layer upheaved in order to guarantee road surface 
contact. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem which makes the bottom of this invention is offering the 
vehicles pneumatic tyre which electrostatic induction's is certainly guaranteed and can be manufactured simultaneously easily and 
easily. 
[0005] 

[Means for Solving the Problem] For this technical problem, according to this invention, at least one material strip which consists 
at least of one side of rubber and synthetic resin is used, at least two fields are generated in a tire longitudinal direction by this 
material strip, the separation side of this field arrives at a tread front fac e, and one field is 108 in a vulcanization state. It is solved 
by being used tor manufacture oi'the method of having the electrical resistivity of under omegaxcm of a vehicles pneumatic tyre. 
[0006] The manufacture method of a vehicles pneumatic tyre that a rubber material strip carries out the form of the coil of a large 
number mostly located in a line, and is wound around the surroundings of a partial tire is already learned by the technical level (R. 
Elastomerics 1987 8 moons written by A.Cronin, the 24-27th page). It is in the advantage of this method being managed wi th an 
extruder small for tread mixture, it being rolled so that a material strip may get used to the surroundings of a partial tire, an dfiSB f 
if®WiW'fifa|jl^^ It is not necessary to use the benzine solution which was working as a binder until now by 

it. This method is improvable so that the vehicles pneumatic tyre which can guide electrostatic charge very goo d over the whole 
ground plane may be obtained according to this invention. 

[0007] a manufacture of such a vehicles pneumatic tyre sake -- rubber and synthetic resin » the material strip (the ratio of width 
of face and thickness is 7: 1 preferably) of almost flat one or more which consists at least of one side is usable Theoretically, two 
or more material strips can be put in order and set to lengthwise in that case. Each material strip is constituted from at least two 
layers by lengthwise [ the ]. In this case, since one layer has the electrical resistivity of less than 108 ohmxcm in the state of 
vulcanization, this layer forms the conductive field on the front face of a tread. This layer can form width of face narrowly rather 
than other non-conducting layers 1 of a material strip. For example, by extruding together within a double extruder, a different layer 
can be manufactured so that both layers may be combined and the material strip which is not vulcanized may be formed. 
Furthermore, it extrudes separately, respectively, and each layer of each other can be put together in piles continuously. If 
manufacture of a material strip is performed by the extruder, the easy extruder facility for the manufacture sake of the India-rubber 
mixture for material strips is usable. The carbon mixture for the tire tread known in that case, for example, a technical level, can 
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be used as a conductive lay er, and the rubber mixture containing silicic acid can be used as other layer elem CTts.d^th ejctasejQ 
f^si^mbinafionT^ goc^/wet sljppingisj^^ capa city ^.manufacture a~7 

I Higr wehicles pheuBiltfe ^^e siimltaneously^iulhennore, a bilayer material strip can be manufactured by attaching in other 
^ayars7L<^^ which consists of one layer by spraying or being immersed. Because of this 

modification, the easy facility for spraying or being immersed can be used by the technical level. The conductive admixture used 

asjhesolution in order to manufacture a conductive spraying solution or an immersing solution can be used. Furthermore, 
( conducti] ^ olym^ t for example, polyanthus phosphorus, or polypyrrole can be used because of such a solution, this solution — 

an India rubber -- and -- or at least one side of synthetic resin can be made as the base The thickness of a conductive element can 

be changed by being sprayed or immersed repeatedly^ 

[0008] Furthermore, two or more material strips of each can be put in^ordec ^^ 
It ^consists ofhomogen^usjnj^ which is not good as tor cxmduc^^ 

ohe materiaTsmp.fandfihe material strip which touches tins matm aljr&jJn^ aft orientations about a naniarfif^Snsisis o^? 



^^J n^lher^^ naturejwd_aj^od^ 
[ The widtl Tof fa^ mar^se ^JtHou^peach two matmaTstnps are rolled simultaneously 

preferably, the 1 st material strip is rolled (for example, 1 time), and the 2nd material strip can be attached adjacently 
continuous ly. It depends on the geometrical configuration (for example, width of face) of the material strip of each time for this 
method of cling. Manufacture of each material strip is performed by one set of an extrud er. As India-rubber mixture, as the 
modification of the material strip two-layer structure already described, the mixture containing carbon ^silicic acid is usable. 
[0009] As the form of a material strip was already described especially, the ratio of width of face and thickness has 7: 1 or more . 
The material strip preceded when contacting the material strip preceded when the both sides of a material strip are wound around 
the surroundings of a partial tire and wind continuously or using two or more material strips is contacted in that case. Since two 
fields are generated, conductivity has one of these and the separation side of both this field has arrived at the tread front face by 
the material strip, spiral electrostatic induction is guaranteed to the interior of a tire (conductive belt set covering rubber) from a 
ground plane. The material strip used can have a different cross-section configuration in that case. For example, the configuration 
which carried out some multilayer rectangle [ flat ], triangle, rhombus, and ellipse types or some forms of a circle can be 
considered. 

[00 1 0] In order to manufacture a vehicles pneumatic tyre by the method by this invention, at least one material strip is wound 
aroun d the surroundin gs of a partial tir e . Two fields are generated in a tire longitudinal direction by this material strip . One side of 
this field has good conductivity in the state of vulcanization. This partial tire equips the extended carcass and its radial outside 
with the belt set. The covering rubber of this belt set is 1 08 in a vulcanization state. It has the electrical resistivity of under 
omegaxcm. A "belt set" means at least one side of the b elt containing the metal embedded in rubber , or the on-the-strength 
support of fiber, and a bandage. Furthermore, the back up plate which consists of an India rubber or rubber can be prepared 
between each layer (carcass and or a belt and or bandage) of this. Furthermore, an India rubber or a rubber layer can be most 
prepared as an outside layer by radial [ of a partial tire ]. This takes charge of the function of a tread lower layer fbase laver) . 
when the tire tread has not vulcanized. It is important that an outside layer has conductivity most by radial [ of a partial tire / this ], 
and electrostatic charge can be introduced in a tire from a road surface by it by any cases. 

[001 1 ] A tire assembly process can be carried out so that a tread or a belt ring set may be theoretically carried on the partial tire 
equipped with the already extended carcass. In this case, a tread is manufactured by bending at least one material strip. This 
material strip is 1 08 to a tread front face in a vulcanization state. The field which has the electrical resistivity of under omegaxcm 
and contacts the covering rubber of a belt ring set is formed. The material strip is constituted from this invention by at least two 
layers which consist at least of one side of an India rubber and synthetic resin. In this case, one layer is 108 similarly in the state of 
vulcanization. Each at least two material strips which have the electrical resistivity of under omegaxcm or have the same electrical 
resistivity are used. The separation side of this layer or a material strip is shown in a tread front face. The advantage of this 
method is to be able to manufacture independently each tire parts of each other, ** with need, and able to manufacture a tire. 
[00 1 2] The method by this invention can be used for manufacture of a new article tire. That is, it is carried out on the partial tire 
which anchoring of a material strip has not vulcanized. However, this method can be used because of the partial tire by which 
reserve vulcanization or finishing vulcanization was carried out. It can perform tire reproduction easily. In this case, the tire which 
has sufficient electrostatic induction for the circumference is manufactured. 
[0013] 

[Embodiments of the Invention] Based on drawing, the form of operation is explained in detail. The material strip 2 is conveyed 
from the double extruder 1 . This material strip has the circular cross section based on an extruder die. This material strip consists 
of two India-rubber mixture which is different in the almost same portion in lengthwise [ the ]. This rubber mixture adjoins 
mutually in layers. The extruded circular code material ship (diameter of about 1cm) shifts to a flat rectangle cross-section 
configuration (about 1 6x2mm) through the rolling mill which is not indicated to be a guide roller 3 in detail. The partial tire 5 
supported free [ rotation ] drives through the installation head 4. The material strip 2 leaves [ extrusion deer ] and the broad side 
of the material strip rolled out level is rolled on the partial tire 5 through the movable installation head 4 with a computer control 
system 6. As for this partial tire 5, the ********** j s a ] so equipped with the bandage rubber which has conductivity in the state 
of vulcanization as an outside layer, the material strip 2 ~ twisting — 1-2 rolls of the material strip 2 are wound around the side 
attachment wall of the partial tire 5, and a tire tread is continuously performed in the direction of a tire periphery by being wound 
at the shaft-orientations boundary of another side from one shaft-orientations boundary It turns out how many material strip coils 
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which were constituted by the layer and which adjoin mutually overlap with the computer control system 6. However, it is also 
possible in that case to make it a material strip coil touch mutually only at the joint of the direction of a tire periphery. The 
installation head 4 is controlled to slide on the shaft orientations of a tire only 1 - 1 5mm per rotation of the partial tire 5, and by the 
whole. According to this winding process , at least one conductive layer of the material strip 2 always contacts to a road surface in 
the state of vulcanization in a tire hoop direction spirally from one boundary ot the shaft orientations of a tread to the boundary of 
another side. Tread thickness can also be affected with the suitable control unit 6, and a material strip can be twisted around the 
shaft-orientations side of another side two or more times by the installation head 4 from one shaft-orientations side. The material 
strip 2 is forced on the partial tire 5 by the press roll process which is not illustrated. Then, vulcanization of the green tire which 
volume attachment ended is performed. The vehicles pneumatic tyre with which positive guidance of the electrostatic charge to a 
rim is guaranteed through the conductive layer of a tread and other conductive layers of a tire is obtained from a road surface. * 
[00 1 4] Drawing 2 shows the cross section of the vehicles pneumatic tyre manufactured by the method by this invention. The tread , 
7 is attached on the partial tire so that one material strip 2 may consist of two layers 2a and 2b. In this case, layer 2a has the 
electrical resistivity of under 108 ohm xcm in the state of vulcanization. This layer 2a touches this appearance by which it is -\ 
considered that the radial insides are some sets of a belt at the conductive layer. Guidance of a charge is performed to a rim * 
through this conductive layer of this belt set, and other conductive layers like for example, carcass rubber or side-attachment-wall 
rubber. The material strip 2 was manufactured by pulling the extruded India-rubber strip which consists of mixture 2b which has 
composition containing silicic acid through an immersing tub. There is a rubber solution (India-rubber mixture which melts into 
benzine in electric conduction in the state of vulcanization) in this immersing tub. This film 2a that influences the conductivity 
applied thinly is enough for positive conduction. 

[00 1 5] By this method by this invention, it has the optimal run property of the rubber mixture containing silicic acid, and the 
vehicles pneumatic tyre with which conductivity solves simultaneously the problem of being bad is obtained. This vehicles 
pneumatic tyre can be easily manufactured by the low cost in [ as a recapped tire ] method engineering also as a new article tire. 



[Translation done.] 
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